The aim of this study was to evaluate the quality of life of patients infected with brucellosis compared to a control population from the same geographic region. The quality of life of brucellosis positive and brucellosis negative individuals from rural and urban areas of Mexico was evaluated using the Short-Form SF-36 Health Survey. This survey is a generic measure of physical and mental health-related quality of life. Data analysis was performed using one-way analysis of variance and the Tukey test. Brucellosis patients had lower overall quality of life compared with the controls. Brucellosis patients from rural areas had lower overall quality of life (P < 0.05) compared with brucellosis patients from urban areas. In conclusion, human brucellosis affects quality of life, with patients living in rural areas most severely impacted. This may be due to the lack of local public policies and programs for the prevention, diagnosis, and treatment of brucellosis.
INTRODUCTION
Brucellosis is an infection of animals and humans that occurs worldwide, with endemic areas located in Latin America, including Mexico. This zoonotic disease is especially prevalent in rural agricultural regions and is caused by the bacteria Brucella spp. Species that cause the most severe human illness are B. melitensis, B. suis, and B. abortus. In addition, due to the highly infectious nature of these species and their ability to be readily aerosolized, these pathogens are listed as potential bioweapons by the Centers for Disease Control and Prevention (CDC) in the USA. According to the World Organisation for Animal Health (OIE), brucellosis is a reportable zoonosis, with considerable socioeconomic, public health, and international-trade implications [1] . In places where brucellosis is endemic, humans can become infected via contact with infected animals or consumption of unpasteurized milk and milk products from the infected cows and goats [2] .
Brucellosis is a disease, which is believed to have a significant impact on quality of life [3] . Clinical manifestations associated with brucellosis include undulant fever, which is characterized by a body temperature that can vary from 37˚C to 40˚C, night sweats, chills and weakness. Other common symptoms include malaise, insomnia, anorexia, headache, arthralgia, constipation, sexual impotence, nervousness and depression. Human brucellosis can also affect various internal organs, with symptoms dependent on the site of infection, such as encephalitis, meningitis, spondylitis, arthritis, endocarditis, orchitis, and prostatitis [4, 5] .
Due to local traditions and customs, as well as a lack of prevention and eradication programs by health units in rural and urban territories, brucellosis has not been well controlled in most Latin American countries. The condition is especially common in rural communities where farmers manufacture cheese using unpasteurized milk, including most rural areas in Mexico where people engage in small-holder subsistence agriculture. Control of brucellosis is complex and involves social, economic, and political factors [6] . It is believed that the lack of brucellosis control programs in these countries results in a decreased quality of life and a decreased ability for infected individuals to work, thereby affecting the region's economy [7, 8] . Questionnaires designed to measure general quality of life, such as the Short-Form 36 (SF-36), can be used to compare relative disease burden among populations [9] . The aim of this study was to investigate the differential impact of brucellosis on the quality of life of patients in an affected rural and urban territory in the state of Tlaxcala, Mexico. [10] . In Tlaxcala, 78% of the population is located in urban areas and 22% in rural areas [11] . Half of the population lives with some degree of poverty; based on housing conditions, access to health services, and availability of food as reported by Mexico's National Population Council (CONAPO) [11] . Rural communities have a large population of goats and cows involved in the production of milk and unpasteurized milk products, including cheese. Fresh, unpasteurized cheese is sold in urban areas and has the potential to transmit brucellosis [12] .
MATERIAL AND METHODS

Study Area
Study Subjects
The health sector of the state of Tlaxcala has a medical clinic that diagnoses zoonotic diseases and provides medical treatment for these diseases. The clinic keeps records indicating the number of people who test positive for brucellosis each year. The diagnosis is made taking into account medical history as well as clinical signs. Cases arising suspicion are confirmed by a blood agglutination test, performed following published guidelines [13] . Brucellosis patients of both sexes identified during 2010 and meeting the following criteria were eligible to participate in the study: 1) persons over 20 years of age, 2) who contributed to the upkeep of the household, and 3) who lived with a spouse or partner. Patients were selected from both rural and urban settings based on classifications defined by Trivelli et al. [14] . Urban patients were selected from the state capital and rural patients were selected from the community of Huamantla, which has the highest density of goats and cows in the state.
A control group was selected from the same urban and rural locations. Trained interviewers and a physician went door-to-door to identify the control population. In addition to the criteria used to select the brucellosis cases, controls had to meet the following criteria to be eligible to participate: 1) based on a medical history taken by the physician, the individual was not found to suffer from a chronic degenerative disease (for example, muscle and joint pains for more than a year's duration), 2) the individual had to consent to a blood agglutination test for brucellosis and receive a negative test result, and 3) the individual had to report consuming dairy products at least 2 times per week. Identified patients and controls were visited in their homes and the objectives of the study explained in detail. Upon agreement to participate in the study, individuals completed the Short-Form 36 (SF-36) quality of life survey. Due to the low literacy rate locally, the survey was read to participants by a trained interviewer who then filled in the provided answers. The final study population was composed of 88 individuals from 20 -45 years of age (48 men and 40 women). Study groups were classified as: A) positive for brucellosis in a rural setting, n = 23; B) negative for brucellosis in a rural setting, n = 21; C) positive for brucellosis in an urban setting, n = 23; D) negative for brucellosis in an urban setting, n = 21.
Quality of Life
The Short-Form 36 (SF-36) [15] is a 36 question generic quality of life survey that was developed by the Health Institute, New England Medical Center, Boston, Massachusetts and has been applied and validated by the World Health Organization [16] . The version used in this study was adapted to the Mexican population by Alonso et al. (1995) [17] and translated into Spanish as per Ayuso Mateos et al. (1999) [18] . Domains of health measured by the SF-36 can be found in Table 1 .
Statistical Analysis
Questions making up each of the eight health domains were scored and coded, summed, and transformed to a scale ranging from 0 (worst health status) to 100 (best health status). All variables were found to be normally distributed according to the Shapiro-Wilk test. Therefore, the data were analyzed using one-way analysis of variance (ANOVA). Comparisons of means were conducted using the Tukey test. A P value of 0.05 or less was considered statistically significant. All data were analysed using the Statistical Package for the Social Sciences (SPSS) program version 15 [19] .
Ethics Approval
Ethics approval for this study was obtained from the Secretaria de Salud, Tlaxcala, Mexico. Table 2 shows the mean domain scores for brucellosis patients and controls in rural and urban areas. Role Emotional and Role Physical had the highest mean values in all groups and General Health and Vitality had the lowest values. There were no differences in quality of life between men and women for brucellosis patients or controls. Mean scores for all domains were significantly different between brucellosis patients and controls in both urban and rural areas (P < 0.05). In addition, brucellosis patients from the rural c mmunity had significantly o 
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2) Role Physical (4 items)
Defined as the degree to which physical health interferes with work and other daily activities including performance than desired, limiting the type of activities undertaken or difficulty in implementation of activities.
3) Bodiy pain (2 items) It refers to the intensity of pain and its effect on normal work, both outdoors and at home.
4) General Health (5 items)
Defined as personal health assessment that includes current health, the prospects for future health and resistance to illness.
5) Vitality (4 items)
Defined as a feeling of energy and vitality, compared to the feeling of tiredness and exhaustion.
6) Social Functioning (2 items)
It is the perceptions of the issues of physical or emotional health interfere with normal social life.
7) Role Emotional (3 items)
It is the degree of emotional problems that are associated with work or other daily activities.
8) Mental Health (5 items)
This dimension includes depression, anxiety behavior management or general welfare. Different letters among the four groups in the same row show significant differences (P < 0.05); 3 Different letters between brucellosis negative and brucellosis positive groups in the same line of principal components show significant differences (P < 0.05); SEM = Standard error mean.
lower scores in all domains compared to brucellosis patients from the urban study area (P < 0.05).
DISCUSSION
In Mexico, the proportion of people relying on livestock for some or all of their livelihoods is high, ranging from 20% to over 60%, depending on the livestock production system and region. In both pastoral and mixed agricultural/pastoral systems, people live closely with livestock populations that have a high prevalence of brucellosis, making these individuals at higher risk of infection. Brucellosis is known to have a great impact on economic development [20] , both in terms of direct losses (morbidity, mortality) and indirect losses, including costs associated with ineffective control measures [21] . However, this is the first study to evaluate quality of life of patients with brucellosis compared to a control population.
Quality of life studies have been conducted for other diseases, including allergic diseases, such as asthma, and chronic obstructive pulmonary disease (COPD). In the current study, the General Health domain had the lowest mean value in the group of patients with brucellosis (56.60 for patients in the rural area and 59.75 for patients in the urban area). Comparatively, Martinez (2007) [22] , reported a mean of 49.2, for this domain, in Mexican patients with allergic diseases, while Galicia (2008) [23] reported that Mexican patients with COPD had a mean value of 61.9 [24] . The General Health domain reflects an individual's perceptions of his or her general health status. Disease, such as brucellosis, can result in poor physical activity, an increasingly sedentary lifestyle, depression, and dependency on others. When these factors are combined with poor socioeconomic status and lack of insurance, this can result in an even more negative perception of current and future health. The Vitality domain had the next lowest scores for brucellosis patients (59.92 for patients in the rural area and 62.73 for patients in the urban area). In patients with asthma with allergic rhinitis and COPD, mean values of 52.6 [24] and 50.2 [25, 26] were reported, respectively. Low values for all three conditions could be attributed to the long duration and severity of the clinical manifestations associated with these conditions. Brucellosis is known to be associated with clinical signs such as night sweats, weakness, malaise, irritability, and depression, which can all contribute to a lack of energy [27] .
Martinez (2007) [22] showed that patients with allergic diseases had a mean score of 62.7 for the Bodily Pain domain and Galicia (2008) [23] reported that patients with COPD had a mean score of 42.1 for this domain. Scores for the patients with allergic diseases and COPD were both lower than the values obtained for brucellosis patients in this study (69.39 in the rural population and 71.87 in the urban population). The difference was most likely due to allergic diseases and COPD causing more severe damage to a vital organ system (the lungs) and, therefore, having a greater impact on this aspect of quality of life. The Role Emotional variable had means greater than 80 for brucellosis patients in both rural and urban areas. A study in Havana, Cuba by Castillo et al. (2008) [28] , found that the emotional status of people with chronic degenerative diseases was enhanced with the help of a supportive family, healthcare team and community. This may also be true for patients with brucellosis.
In Mexico, brucellosis continues to be a problem due to certain traditions and customs associated with food preparation and a lack of health programs designed to teach people about the safety concerns associated with living and working closely with livestock. Much of the rural population of Mexico has a low economic status, with many families now relying on funds sent from family members who have immigrated to other countries, such as the United States. Differences in quality of life between rural and urban area patients are most likely due to the additional socio-economic hardships that the rural population must endure. The results of this study indicate that brucellosis does appear to negatively impact the welfare and quality of life of patients and that this disease has the largest impact on those least equipped to handle additional stress and poor health. The data presented here reinforce the hypothesis that socioeconomics can impact quality of life associated with a certain disease or condition and that those most affected are often times individuals living in territories that are behind in their development of health and disease prevention strategies [5] . This necessitates the need for better education and public health programs aimed at these high risk populations.
CONCLUSION
The results of this study indicate that rural populations in Mexico are more vulnerable to decreases in quality of life due to brucellosis compared to urban populations. Education and outreach programs focusing on livestock associated zoonoses, including brucellosis, need to be enhanced, in these rural areas, to improve local public health and quality of life.
